The taxonomic position of a Gram-stain positive bacterium isolated from a solar saltern sample collected from Kanyakumari, coastal region of the Bay of Bengal, India, was analysed by using a polyphasic approach. The isolated strain, designated T , had phenotypic characteristics that matched those of the genus Bacillus. The 16S rRNA gene sequence (1493 bases) of the novel strain was compared with those of previously studied Bacillus type strains and confirmed that the strain belongs to the genus Bacillus and was moderately closely related to the type strain of Bacillus foraminis at 97.5 % 16S rRNA gene sequence similarity, followed by those of Bacillus thioparans (96.9 %), Bacillus subterraneus (96.8 %), Bacillus jeotgali (96.6 %), Bacillus selenatarsenatis (96.6 %) and Bacillus boroniphilus (96.6 %). 16S rRNA gene sequence analysis indicated that strain SA2-6 T differs from all other species of the genus Bacillus by at least 2.5 %. It contained MK-7 as the predominant menaquinone, mesodiaminopimelic acid as the diagnostic cell-wall diamino acid, and iso-C 15 : 0 and anteiso-C 15 : 0 as major fatty acids. Major lipids were diphosphatidylglycerol (DPG), phosphatidylglycerol (PG) and phosphatidylethanolamine (PE). Based on data from this polyphasic study, strain SA2-6 T is considered to represent a novel species of the genus Bacillus, for which the name Bacillus campisalis sp. nov. is proposed. The type strain is SA2-6 T (5MTCC 11848 The genus Bacillus comprises Gram-positive, aerobic, spore-forming, taxonomically very diverse rods that have been isolated from different saline habitats such as salterns, estuarine water, salt lakes, salty foods, sea ice and deep-sea hydrothermal vents (Ventosa et al., 1989; Nielsen et al., 1994; Agnew et al., 1995; Arahal et al., 1999; Yoon et al., 2004) . Halophilic bacteria are characterized by optimal growth in media containing 3-15 % (w/v) NaCl (Ventosa et al., 1998) . They are attracting increasing interest because this group of bacteria has great biotechnological potential for the production of compatible solutes or hydrolytic enzymes (Margesin & Schinner, 2001) . Based on molecular and chemical analyses, Gram-positive halophilic bacteria originally assigned to the genus Bacillus have been reclassified as members of novel genera (Heyndrickx et al., 1998; Schlesner et al., 2001; Spring et al., 1996; Stackebrandt & Liesack, 1993; Wainø et al., 1999; Yoon et al., 2001 Yoon et al., , 2002 . The results of 16S rRNA gene sequence analysis have shown that the genus Bacillus contains six phylogenetically distinct groups and that many alkaliphilic/halophilic bacilli belong to rRNA Bacillus group 6 (Nielsen et al., 1994) . Some of the moderately halophilic species belonging to the genus Bacillus are Bacillus aurantiacus (Borsodi et al., 2008) , Bacillus chagannorensis (Carrasco et al., 2007a) , Bacillus coahuilensis (Cerritos et al., 2008) The GenBank/EMBL/DDBJ accession number for the 16S rRNA gene sequence of strain SA2-6 T is AB859673. This Whole Genome Shotgun project has been deposited at DDBJ/EMBL/GenBank under accession LAYY00000000. The version described in this paper is version LAYY01000000.
qingdaonensis (Wang et al., 2007) , Bacillus salarius (Lim et al., 2006c) and Bacillus taeanensis (Lim et al., 2006a) . In this study, a cream-pigmented mesophilic bacterial strain, SA2-6 T , isolated from a solar saltern is described.
Strain SA2-6 T was isolated from a solar saltern sample collected from Thamaraikulam (88 079 07.300 N 778 299 13.760 E), Kanyakumari coast of the Bay of Bengal, India, using a dilution plating technique on Zobell marine agar (ZMA) or trypticase soy agar (TSA; both HiMedia) and maintained at 270 8C as glycerol stock. Bacillus foraminis MTCC 8568 T was obtained from the Microbial type Culture Collection & Gene Bank (MTCC), Chandigarh, India.
Strain SA2-6 T and B. foraminis MTCC 8568 T were grown on TSA and tested for taxonomic characteristics according to the proposed minimal standards for describing new taxa of aerobic, endospore-forming bacteria (Logan et al., 2009 ). These two strains were also checked for various biochemical properties, such as reaction to catalase and oxidase, aerobic or anaerobic growth, and hydrolysis of Tween 20, starch, casein and gelatin. Physiological characteristics were examined by growing the strain on/in TSA/trypticase soy broth (TSB) medium at different temperatures (12, 25, 37 and 42 8C), pH (5.0, 8.0, 9.0 and 10.0) (Xu et al., 2005) and NaCl concentrations (for 0 % concentration TSB without NaCl was used) (0, 2, 5, 7, 10 and 12 %). Whole-cell amino acids were determined by TLC as described by Staneck & Roberts (1974) . Menaquinones and phospholipids were extracted and analysed using the methods described by Minnikin et al. (1984) . For cellular fatty acid analysis, the strains were inoculated and cultured on TSA medium at 30 8C for 24 h. Fatty acid methyl esters were extracted and analysed by GC according to the instructions of the Sherlock Microbial Identification System as described by Sasser (1990) and Pandey et al. (2002) .
Extraction of genomic DNA, amplification of the 16S rRNA gene and sequencing were performed according to the procedures described by Mayilraj et al. (2006) . Identification of phylogenetic neighbours and the calculation of pairwise 16S rRNA gene sequence similarities were achieved using the EzTaxon server (Kim et al., 2012) . The 16S rRNA gene sequence of strain T and the members of closely related genera were retrieved from the EzTaxon server (Kim et al., 2012) , aligned and phylogenetic trees were reconstructed using the neighbour-joining, maximum-parsimony and maximum-likelihood algorithms in MEGA version 6.0 (Tamura et al., 2013) . Bootstrap analysis was used to assess the confidence limits of the branching. The almost-complete 16S rRNA gene sequence (1493 bp) of strain SA2-6 T was determined for phylogenetic analysis.
The draft genome of strain T was sequenced at Genotypic (Bengaluru, India, http://www.genotypic.co.in). Library preparation was performed at Genotypic Technology's Genomics facility following the NEXTFlex DNA library protocol as per the manufacturer's instructions. Approximately 3 mg of genomic DNA was sonicated by
Covaris to obtain a fragment size of 500-700 bp. The size distribution was checked by running an aliquot of the sample on an Agilent HS DNA Chip. The resulting fragmented DNA was cleaned up using a HighPrep PCR clean-up system as described by the manufacturer. Fragmented DNA was subjected to a series of enzymic reactions that repair frayed ends, phosphorylate the fragments, add a single nucleotide A overhang and ligate adaptors using a NEXTFlex DNA Sequencing kit following the protocol described by the manufacturer. Sample clean-up was done using HighPrep PCR beads. After ligation-clean-up, fragments of ,500-800 bp were selected on 2 % low melting point agarose gel and cleaned using a MinElute column (Qiagen). PCR (10 cycles) amplification of adaptor ligated fragments was done and sample clean-up was done using HighPrep PCR clean-up beads. The prepared libraries were quantified using a Qubit fluorometer and validated for quality by running an aliquot on an Agilent high sensitivity bio analyser chip.
Sequencing was done using the Illumina Miseq paired-end technology (26300), which produced a total of 3 952 022 paired-end reads (insert size 554 bp) of 300 bp. We used the NGS QC Toolkit v2.3 to filter the data for high-quality vector-and adaptor-free reads for genome assembly (highquality cut-off read length, 80 %; cut-off quality score, 20). A total of 2 573 626 high-quality vector-filtered reads were used for assembly with MaSuRCA (Zimin et al., 2013) genome assembler version 2.3.2. The draft genome was annotated with the help of the Rapid Annotations using Subsystems Technology (RAST) server (http://www. nmpdr.org).
Colonies grown on TSA were cream-coloured, 1-2 mm in diameter, circular, smooth and convex. Biochemical and chemotaxonomic characteristics confirmed strain SA2-6 T to be a member of the genus Bacillus. Phenotypic characteristics are given in Table 1 and compared with those of the type strain of B. foraminis. Strain SA2-6 T differed from B. foraminis in acid production from different sugars. The diagnostic cell-wall amino acid was meso-diaminopimelic acid. The fatty acid profile of strain SA2-6 T was similar to that of B. foraminis MTCC 8568
T except for the presence of C 16 : 1 v5c, iso-C 17 : 0 , iso-C 16 : 1 H and C 17 : 1 v10c, and absence of C 17 : 0 , C 19 : 0 , iso-C 19 : 0 , C 17 : 1 v9c and C 18 : 1 2-OH in strain SA2-6 T ( Table 2 ). The major menaquinone was MK-7. The predominant polar lipids were diphosphatidylglycerol (DPG), phosphatidylglycerol (PG), phosphatidylethanolamine (PE), phosphatidylinositol (PI) and four unknown phospholipids (Fig. S1 , available in the online Supplementary Material). The DNA G+C content of strain SA2-6 T was 45.44 mol%.
The draft genome of strain SA2-6 T consisted of 5 183 363 bp with G+C content of 45.44 mol%, 5352 predicted coding sequences, 191 RNAs and 479 subsystems. The final assembly contained 105 contigs of total size 5 180 344 bp with N 50 contig length of 173 403 bp and the largest contig assembled measured 485 273 bp.
To determine the phylogenetic position of strain SA2-6 T , the 16S rRNA gene sequence was compared with those of type strains of species of the genus Bacillus from the GenBank database. Levels of 16S rRNA gene sequence between strain SA2-6 T and members of the genus Bacillus were 95.4-97.6 %. A rooted phylogenetic tree based on the neighbour-joining as well as maximum-parsimony and maximum-likelihood algorithms is shown in Fig. 1 . Strain SA2-6 T formed a separate lineage among the genus Bacillus. Strain SA2-6 T shared a moderate level of 16S rRNA gene sequence similarity with the type strain of B. foraminis (97.5 %) but was more distantly related to those of Bacillus thioparans (96.9 %), Bacillus subterraneus (96.8 %), Bacillus jeotgali (96.6 %), Bacillus selenatarsenatis (96.6 %) and Bacillus boroniphilus (96.6 %). DNA-DNA relatedness between strain SA2-6 T and the other related Bacillus type strains was not determined, as it has been *Summed features represent groups of two or three fatty acids that could not be separated by GC with the MIDI system. Summed feature 3 contained C 16 : 1 v6c and/or C 16 : 1 v7c; summed feature 4 contained iso-C 17 : 1 I and/or anteiso-C 17 : 1 B; and summed feature 8 contained C 18 : 1 v7c and/ or C 18 : 1 v6c. .5-9 6.5-9.5 Optimum 7-8.0 7.0-8.5 Tolerance of NaCl (%, w/v) 0-7 0-4 Acid production from:
45.4 43.1 shown that organisms at the level of 1.4-4 % 16S rRNA gene sequence dissimilarity can be excluded from DNA-DNA hybridization studies (Stackebrandt & Goebel, 1994 ). This conclusion is further confirmed by DNA dissimilarity values distinctly lower than 70 % for such bacteria (Kim et al., 2014; Stackebrandt & Ebers, 2006; Wayne et al., 1987) . On the basis of the data from the present polyphasic study, strain SA2-6 T is considered to represent a novel species of the genus Bacillus, for which the name Bacillus campisalis sp. nov. is proposed.
Description of Bacillus campisalis sp. nov.
Bacillus campisalis (cam.pi.sa9lis. L. n. campus field; L. gen. n. salis of salt; N.L. gen. n. campisalis of the field of salt).
Cells are Gram-stain positive, aerobic, endospore-forming (with bulging sporangia), motile rods, occurring in pairs and in groups. Colonies grown on ZMA are cream, opaque, smooth, convex, circular, entire and 1-2 mm in diameter. Growth occurs at 20-42 uC (optimum 37 uC) and at pH 6.5-9 (optimum 7-8.0). Tolerates up to 7.0 % NaCl. Positive for citrate utilization, Tween 20 hydrolysis, ornithine decarboxylase and catalase, but negative for oxidase, methyl red and hydrogen sulfide production, VogesProskauer reaction, arginine dihydrolase, nitrate reduction and lysine decarboxylase. No gas production is observed from glucose-containing medium. Negative for casein, starch and gelatin hydrolysis; positive for acid production from arabinose, glucose, melezitose and fructose, but not from lactose, raffinose, sucrose, mannitol, xylose, myo-inositol, rhamnose, sorbitol, melibiose or salicin. The cell-well peptidoglycan contains meso-diaminopimelic acid. MK-7 is the major menaquinone. Predominant fatty acids are iso-C 15 : 0 and anteiso-C 15 : 0 . Predominant polar lipids are diphosphatidylglycerol (DPG), phosphatidylglycerol (PG), phosphatidylethanolamine (PE), phosphatidylinositol (PI) and four unknown phospholipids.
The type strain, SA2-6 T (5MTCC 11848 T 5DSM 28801 T ), was isolated from a solar saltern sample collected from Thamaraikulam, Kanyakumari coast of the Bay of Bengal, India. The DNA G+C content of the type strain is 45.44 mol%. T and related taxa. Paenibacillus polymyxa IAM 13419 T was used as an out-group. Bootstrap values (expressed as percentages of 100 replications) greater than 70 % are given at nodes. Filled circles indicate that corresponding nodes were also recovered in the trees generated with the maximum-parsimony and maximum-likelihood algorithms. Bar, 0.01 % sequence variation. GenBank accession numbers are given in parentheses.
